Genetic code redundancy and the evolutionary stability of protein secondary structure.
The genetic code has an inherent bias towards some amino acids because of the variable number of synonymous codons per amino acid. The extent to which these biases are expressed in protein secondary structure is described through the analysis of the overall amino acid compositions of the alpha-helix, beta-sheet, beta-turn and random coil segments elucidated by X-ray crystallography. Given the concept of neutral mutation in proteins, the allocation of synonyms in the genetic code appears to protect secondary structures from amino acid changes and discourages the appearance of chemically complex residues. The level of protection is similar for each structural form, despite their clear preferences for certain amino acids. The organization of the code is therefore relevant to the preservation of conformation seen in the evolution of many protein families.